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A deformable controller for an electronic device, such as a
portable electronic device, 1s disclosed. A user can interact
with the controller to cause 1t to “deform” and thereby
provide user imput to control the electronic device. The
controller can be malleable and symmetrical, and user
interaction with the controller can be provided with sub-
stantially arbitrary orientation. In one embodiment, the
controller 1s an 1n-line controller with a cable that couples to
the electronic device. In one particular implementation, the
portable electronic device can be a portable media player
and the controller can remotely control media playback
functions for the portable media player.
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DEFORMABLE CONTROLLER FOR
ELECTRONIC DEVICE

CROSS-REFERENCES TO RELATED
APPLICATION

This application 1s a continuation patent application of
U.S. patent application Ser. No. 12/101,039, filed Apr. 10,
2008 and ftitled “Deformable Controller for FElectronic
Device,” the disclosure of which 1s hereby incorporated
herein 1n 1ts entirety.

BACKGROUND

The present invention relates to user-activated controllers
and, more particularly, to user-activated controllers for por-
table electronic devices.

Portable electronic devices, such as mobile phones, MP3
players and Personal Digital Assistants (PDAs), are often
used by individuals on a personal basis. In other words, 1t 1s
not uncommon for a person to carry a portable electronic
device with them throughout their day. Often, these portable
electronic devices store media data for subsequent playback
by their user.

Many users keep their portable electronic device 1n his or
her pocket or in a wearable holder, while at least partially
controlling the device using a controller located on a head-
phone assembly. By way of example, incorporating a con-
troller having one or more switches onto a headphone (or
carpiece) assembly that can be plugged into or otherwise
interfaced with a portable electronic device allows a user to
at least partially control the portable electronic device with-
out accessing controls actually on the portable electronic
device. Consequently, a controller can be used to at least
partially control a portable electronic device remote from the
portable electronic device itsell.

If a controller 1s relatively large, 1t may be unwieldy. For
example, 11 a relatively large controller 1s coupled to a
headphone assembly, a user may find the presence of the
controller to be inconvenient and cumbersome. As such, the
convenience of having a controller may be hindered. On the
other hand, 1f a controller 1s relatively small, 1t may be
dificult to activate accurately. For instance, if a relatively
small controller 1s coupled to a headphone assembly and
includes buttons which control diflerent features of a por-
table electronic device, a user may madvertently activate one
feature while attempting to activate another feature, as
actuating small buttons that are closely positioned can be
difficult. Moreover, a user may wish to use a controller
without looking at the controller. Hence, the user may
cllectively be using his or her sense of touch to i1dentity a
desired button to actuate. That 1s, the user may use his or her
tactile senses to locate a desired button to actuate. When a
controller 1s relatively small, there may be relatively high
likelihood that the user will either actuate the wrong button
on the controller, or may inadvertently actuate more than one
button on the controller.

Theretfore, there 1s a need for an improved controller that
provides more accurate use yet 1s relatively small and easy
to use.

SUMMARY

The invention pertains to a controller that can be
detormed. The controller can be used to control an electronic
device, such as a portable electronic device. A user can
interact with the controller to cause i1t to “deform™ and
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thereby provide user input to control the electronic device.
The controller can be malleable and symmetrical, and user
interaction with the controller can be provided with sub-
stantially arbitrary orientation. In one embodiment, the
controller 1s an 1n-line controller with a cable that couples to
the electronic device. In one particular implementation, the
portable electronic device can be a portable media player
and the controller can remotely control media playback
functions for the portable media player.

The mvention can be implemented 1n numerous ways,
including as a method, system, device, or apparatus (includ-
ing or computer readable medium). Several embodiments of
the invention are discussed below.

As a deformable controller for a portable electronic
device, one embodiment of the invention can, for example,
include at least a deformable outer shell, and a plurality of
clectrical contacts internal to the deformable outer shell.

As a method for commanding a portable electronic
device, one embodiment of the invention can, for example,
include at least: receiving at least one 1mput signal from a
deformable controller, the at least one input signal being
produced 1n response to user manipulation of the deformable
controller; determining whether the at least one imput signal
corresponds to a rolling action from the user manipulation;
initiating, on the portable electronic device, a predetermined
command that corresponds to the rolling action 1T 1t 1s
determined that the at least one 1nput signal corresponding
to the rolling action; determining whether the at least one
iput signal corresponds to a press action from the user
mampulation; and initiating, on the portable electronic
device, another command that corresponds to the press
action 11 1t 1s determined that the at least one mput signal
corresponds to the press action.

As a portable media system, one embodiment of the
invention includes at least: a portable media player adapted
to play back one or more media items; and a cable having at
least one earpiece at a first end, a connector at a second end,
and an in-line controller adhered to said cable. The 1n-line
controller 1s adapted to be deformed by user interaction
therewith to signal the portable media player to invoke one
or more ol a plurality of media playback commands.

Other aspects and advantages of the invention waill
become apparent irom the following detailed description
taken 1n conjunction with the accompanying drawings which
illustrate, by way of example, the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The 1invention will be readily understood by the following
detailed description 1n conjunction with the accompanying
drawings, wherein like reference numerals designate like
structural elements, and in which:

FIG. 1 1llustrates a portable media system according to
one embodiment of the invention.

FIG. 2 1s a perspective diagram of a deformable controller
according to one embodiment of the invention.

FIG. 3A 15 a cross-sectional view of a deformable con-
troller according to one embodiment of the invention.

FIG. 3B 1illustrates the deformable controller shown 1n
FIG. 3A 1n a first deformed position.

FIG. 3C 1illustrates the deformable controller shown 1n
FIG. 3A 1n a second deformed position.

FIG. 4A 1s a cross-sectional view of a deformable con-
troller according to one embodiment of the invention.

FIG. 4B 1illustrates the deformable controller shown 1n
FIG. 4A 1n a first deformed position.



US 9,538,278 B2

3

FIG. 4C illustrates the deformable controller shown in
FIG. 4A 1n a second deformed position.

FIG. 5 1s a flow diagram of a device control process
according to one embodiment of the invention.

FIG. 6 1s a block diagram of a mobile multi-function
device according to one embodiment of the mvention.

DETAILED DESCRIPTION

The invention pertains to a controller that can be
deformed. The controller can be used to control an electronic
device, such as a portable electronic device. A user can
interact with the controller to cause 1t to “deform” and
thereby provide user input to control the electronic device.
The controller can be malleable and symmetrical, and user
interaction with the controller can be provided with sub-
stantially arbitrary orientation. In one embodiment, the
controller 1s an 1n-line controller with a cable that couples to
the electronic device. In one particular implementation, the
portable electronic device can be a portable media player
and the controller can remotely control media playback
functions for the portable media player.

Embodiments of the mvention are discussed below with
reference to FIGS. 1-6. However, those skilled in the art will
readily appreciate that the detailed description given herein
with respect to these figures 1s for explanatory purposes as
the invention extends beyond these limited embodiments.

FIG. 1 illustrates a portable media system 100 according
to one embodiment of the invention. The portable media
system 100 includes a portable media player 102. The
portable media player 102 1s capable of playing one or more
digital media assets (e.g., media items) for the benelit of a
user of the portable media system 100. The portable media
player 102 can include a user mput device 104 and a user
output device 106. For example, the user mput device 104
can correspond to a button, a touchpad, a keypad, a key-
board, a jog dial, a ball, a joystick, a dial, etc. The user
output device 106 can, for example, pertain to a display or
a speaker.

The portable media system 100 also includes a cord 108.
The cord 108 has a connector 110 at one end and earpieces
112 and 114 at another end. The cord 108 can divide 1nto two
regions proximate to the end having the earpieces 112 and
114. The earpieces 112 and 114 can be placed within the ears
of the user of the portable media system 100. The connector
110 can serve to electrically and physically connect the cord
108. Once the connector 110 connects with the portable
media player 102, the portable media player 102 can supply
clectrical signals to the earpieces 112 and 114, which can
produce an audio output for the user. The earpieces 112 and
114 can, 1n one embodiment, pertain to a headset.

The cord 108 can also include a controller 116. The
controller 116 1s provided on the cord 108. The controller
116 can be adhered to the cord 108 1n a vanety of different
ways. For example, the controller 116 can be formed as part
of the cord 108 or can be attached to the cord 108. The
controller 116 can be referred to as an in-line controller. In
one embodiment, the controller 116 1s a deformable con-
troller.

The deformable controller 116 can be malleable or soft
and able to be easily deformed by the user. Although the
deformable controller 116 can be formed from a wide range
of matenials depending on implementation. As one example,
the outer shell for the deformable controller 116 can be a soft
silicon material. As another example, the outer shell for the
deformable controller 116 can be a rubber material. The
amount of deformability 1s dependent on the material and
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construction of the deformable controller 116. The deform-
able controller 116 can have a symmetric outer appearance,
with preferably no particular button surfaces. The deform-
able controller 116, however, can be manipulated by the user
through pressing, rotating or twisting to initiate one or more
commands. More particularly, a user of the portable media
system 100 can 1nteract with the controller 116 to request or
initiate a plurality of different commands. For example, with
respect to media playback, the controller 116 can be manipu-
lated by the user to signal the portable media player 102 to
perform various diflerent commands associated with media
playback. As an example, the various different commands
associated with media playback can include play, pause, fast
forward, volume up, volume down, next and previous. As
another example, if the portable media player 102 supports
a communication function (mobile phone), then the control-
ler 116 could also invoke communication functions, such as
answer call, end call, microphone on, or microphone off.

Although the controller 116 can permit a user to request
various different commands, 1n one embodiment, the con-
troller 116 does not include any individualized buttons or
indicia therefor. Instead, user positioning and interaction
with respect to the controller 116 1s largely arbitrary. For
example, a user can press the controller 116 to cause 1t to
deform and thus need not press at a specific place or on a
specific button. As another example, a user can roll or twist
the controller 116 to cause 1t to deform and thus can orient
the roll or twist from almost any arbitrary finger placement
about the controller 116. Hence, the controller 116 1s user
friendly and easily utilized 1n an intuitive manner without
needing to visually see the controller 116.

In an alternative embodiment, the portable media system
100 can utilize a cord having only a single earpiece. The
single earpieces can, 1 one embodiment, pertamn to a
headset.

Additionally, one embodiment of the portable media
system 100 can include a microphone attached to the cord.
For example, a microphone can be provided integral with the
controller 116 or attached to the controller. For example, 1n
one embodiment, a portion (e.g., an upper portion) of the
controller 116 could be dedicated to a microphone (and such
portion may not be deformable).

In one embodiment, the rolling or twisting induced by
user manipulation can be 1solated from the cord (or cable).
For example, 1n one implementation, the rolling or twisting
user 1nteraction provided to the controller 116 can be iso-
lated from the cord such that the rolling or twisting user
interaction of the controller 116 (e.g., rolling or twisting of
an deformable outer shell of the controller) does not impose
rolling or twisting of the cord.

Further, more generally, it should be noted that 1n other
embodiments the deformable controller 116 can be manipu-
lated by the user through any one or more of: pressing,
pinching, rolling, bending, sliding, squeezing, rotating or
twisting to initiate one or more commands. The manipula-
tion of the deformable controller 116 can initiate a command
from not only a single action with the deformable controller
116 but also multiple combinations of actions with the
deformable controller. For example, a particular command
can be mitiated 11 the user presses (or squeezes or pinches)
and also rotates (or twists or rolls).

FIG. 2 15 a perspective diagram of a deformable controller
200 according to one embodiment of the mvention. The
deformable controller 200 1s formed or attached to a cord
202. The deformable controller 200 can represent one
embodiment of the controller 116 1illustrated in FIG. 1, and
the cord 202 can represent a portion of the cord 108
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illustrated 1n FIG. 1. The deformable controller 200 has a
symmetrical shape that 1s capable of being easily deformed
by a user. In one scenario, a user can press the deformable
controller 200 to signal one or more commands. In another
scenar1o, a user can roll or twist the deformable controller
200 to signal one or more commands. For example, rolling
or twisting of the deformable controller 200 can be per-
formed between a pair of the user’s fingers without regard to
particular orientation with respect to the deformable con-
troller 200. In other words, the rolling or twisting can be
initiated at any arbitrary rotational position about the axis of
the cord 202 with respect to the deformable controller 200
Likewise, the pressing of the deformable controller 200 can
be imtiated at any arbitrary rotational position with respect
to the deformable controller 200.

FIG. 3A 1s a cross-sectional view of a deformable con-
troller 300 according to one embodiment of the mvention.
The deformable controller 300 can, for example, represent
one embodiment of the deformable controller 200 illustrated
in FIG. 2 with reference to a sectional line A-A' shown 1n
FIG. 2. The deformable controller 300 has an outer shell 302
that can be deformed by user manipulation. At a center
region within the outer shell 302 i1s disposed a central
electrical contact 304. In addition, outer electrical contacts
306 are provided on an inner surface of the outer shell 302.
These outer electrical contacts 306 are dispersed about the

inner surface of the outer shell 302 and are denoted as outer
electrical contacts 306-1, 306-2, 306-3, 306-4, 306-5 and

306-6.

In FIG. 3A, the deformable controller 300 1s shown 1n an
undeformed state. In the undeformed state, none of the outer
clectrical contacts 306 clectrically connect to the central
clectrical contact 304. When the deformable controller 300
1s manipulated by a user, the deformable controller 300 1s
deformed 1n any of a varniety of different ways. FIGS. 3B and
3C are cross-sectional views of the deformable controller
300 in certain deformed shapes.

FIG. 3B illustrates the deformable controller 300" being
deformed by a user of pressing the deformable controller
300 between two fingers, one finger placed on the outer shell
302 proximate to the outer electrical contact 306-1 and the
other finger placed proximate to the outer electrical contact
306-4. As shown 1in FIG. 3B, in the illustrated deformed
state, the outer electrical contacts 306-1 and 306-4 are 1n
electrical contact with the central electrical contact 304,
while none of the other outer electrical contacts 306-2,
306-3, 306-5 and 306-6 contact the central electrical contact
304.

FI1G. 3C 1llustrates the deformable controller 300" being
deformed by a user of pressing the deformable controller
300 between two fingers, one finger placed on the outer shell
302 proximate to the outer electrical contact 306-3 and the
other finger placed proximate to the outer electrical contact
306-6. As shown 1in FIG. 3C, in the illustrated deformed
state, the outer electrical contacts 306-3 and 306-6 are 1n
electrical contact with the central electrical contact 304,
while none of the other outer electrical contacts 306-1,
306-2, 306-4 and 306-5 contact the central electrical contact
304.

In the case in which the deformable controller 300 1s
pressed by the user manipulation, FIGS. 3B and 3C can
represent positions ol the deformable controller 300 when
undergoing a press action.

In the case 1n which the deformable controller 300 1s
rotated or twisted by the user manipulation, FIGS. 3B and
3C can represent momentary deformed positions of the
deformable controller 300. These deformed positions can
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momentarily follow one another. For example, if the user
initially manipulates the deformable controller 300' to the
position shown in FIG. 3B, then by further clockwise
rotation (or twisting), the user can cause the deformable
controller 300" to be deformed 1n the manner 1llustrated 1n
FIG. 3C.

FIG. 4A 1s a cross-sectional view of a deformable con-
troller 400 according to one embodiment of the invention.
The deformable controller 400 can, for example, represent
one embodiment of the deformable controller 200 illustrated
in FIG. 2 with reference to a sectional line A-A' shown 1n
FIG. 2. The deformable controller 400 has an outer shell 402
that can be deformed by user manipulation. In this embodi-
ment there 1s no center contact as was the case with the
deformable controller 300 1llustrated 1n FIG. 3A. However,
the deformable controller 400 does include outer electrical
contacts 404 provided on an 1nner surface of the outer shell
402. These outer electrical contacts 404 are dispersed about
the 1nner surface of the outer shell 402 and are denoted as

outer electrical contacts 404-1, 404-2, 404-3, 404-4, 404-5
and 404-6.

In FIG. 4A, the deformable controller 400 1s shown 1n an
undeformed state. In the undeformed state, none of the outer
clectrical contacts 404 electrically connect with one another.
When the deformable controller 400 1s manipulated by a
user, the deformable controller 400 1s deformed 1n any of a
variety of different ways. FIGS. 4B and 4C are cross-
sectional views of the deformable controller 400 1n certain
deformed shapes.

FIG. 4B illustrates the deformable controller 400" being
deformed by a user of pressing the deformable controller
400 between two fingers, one finger placed on the outer shell
402 proximate to the outer electrical contact 404-1 and the

other finger placed proximate to the outer electrical contact
404-4. As shown in FIG. 4B, in the illustrated deformed

state, the outer electrical contacts 404-1 and 404-4 are 1n
electrical contact with each other, while none of the other
outer electrical contacts 404-2, 404-3, 404-5 and 404-6 are
in electrical contact with any other of the outer electrical
contacts 404.

FIG. 4C 1llustrates the deformable controller 400" being
deformed by a user of pressing the deformable controller
400 between two fingers, one finger placed on the outer shell
402 proximate to the outer electrical contact 404-3 and the
other finger placed proximate to the outer electrical contact
404-6. As shown 1n FIG. 4C, 1n the illustrated deformed
state, the outer electrical contacts 404-3 and 404-6 are 1n
electrical contact with each other, while none of the other
outer electrical contacts 404-1, 404-2, 404-4 and 404-5 are
in electrical contact with any other of the outer electrical
contacts 404.

In the case 1n which the deformable controller 400 1s
pressed by the user manipulation, FIGS. 4B and 4C can
represent positions of the deformable controller 400 when
undergoing a press action.

In the case 1n which the deformable controller 400 1s
rotated or twisted by the user manmipulation, FIGS. 4B and
4C can represent momentary deformed positions of the
deformable controller 400. These deformed positions can
momentarily follow one another. For example, 11 the user
initially manipulates the deformable controller 400' to the
position shown in FIG. 4B, then by further clockwise
rotation (or twisting), the user can cause the deformable
controller 400" to be deformed 1n the manner 1llustrated 1n

FIG. 4C.
While the embodiment illustrated in FIGS. 3A-3C and

4A-4C are embodiment that use inner and outer contacts,
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alternative electrical components can be used. In one
example, the deformable controller can, besides electrical
contacts, made use of force sensitive devices, tact switches,
or touch sensors on or within the deformable controller.

In one embodiment, the deformable controller can deter-
mine a force with which the deformable controller 1s being,
deformed (e.g., rolled, squeezed, pinched, pressed, twisted)
and use such to command (or influence commands) for an
clectronic device. For example, the force with which a
pressing of the deformable controller 1s performed can
influence a command, such as influencing a degree of

volume change, a rate of fast forward/reverse, etc.

Although not shown in FIGS. 3A or 4A, a deformable
controller can also provide tactile and/or audio feedback to
a user when the user acts to deform the deformable control-
ler. In one embodiment, at least one tactile feedback element
can be provided internal to an outer shell of the deformable
controller. The tactile feedback can, for example, serve to
inform the user that a user manipulation (e.g., press, roll,
twist, etc.) of the deformable controller has been recognized.
In one embodiment, audio feedback can be electrically
induced by an electronic device.

Also, 1n another embodiment, the deformable controller
need not have a deformable outer shell. The deformable
controller can be constructed from a uniform body, such as
an encapsulated body for the deformable controller. In still
another embodiment, the deformable controller can have a
multi-layer construction. For example, the deformable con-
troller can have an mner layer and an outer layer, wherein
the 1nner layer can support mner electrodes and the outer
layer can support outer electrodes.

FIG. 5 15 a flow diagram of a device control process 500
according to one embodiment of the mvention. The device
control process 500 1s, for example, performed by a portable
media device, such as the portable media player 102 illus-
trated i FIG. 1.

The device control process 500 can begin with a decision
502 that determines whether an input signal has been
received. Here, the mput signal, 1f received, 1s provided to
the portable media device by a controller, such as the
controller 116 illustrated in FIG. 1. That 1s, the input signal
can correspond to one or more signals provided by the
controller to retlect one or more user manipulations with
respect to the controller. When the decision 502 determines
that an input signal has not been received, the device control
process 500 can await such a signal.

On the other hand, when the decision 502 determines that
an 1mput signal has been received, the device control process
500 can perform a decision 304 that determines whether the
input signal corresponds to a rolling action input. Here, the
controller for the portable media device can receive a rolling
action input or a press action input from a user. At the
decision 504, the device control process 500 determines
whether the input signal corresponds to a rolling action
input. When the decision 504 determines that the input
signal does correspond to a rolling action input, a direction
of the rolling action 1s then determined 506. In addition, a
magnitude (or quantity) for the rolling action can be deter-
mined 508. The magnitude for the rolling action can, for
example, correspond to the extent to which the user rolls or
twists the controller. Thereatter, a predetermined command
can be initiated 510 1n accordance with the direction and
magnitude. Here, in this embodiment, the rolling action with
respect to the controller signals the portable media player to
perform a predetermined command. For example, in the
context of media playback, the rolling action could cause a
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predetermined command to be performed such as volume
up, volume down, next (or fast forward) or previous (or
rewind).

Alternatively, when the decision 504 determines that the
iput signal does not correspond to a rolling action 1nput, a
decision 512 can determine whether the mput signal corre-
sponds to a press action input. At the decision 512, the
device control process 500 determines whether the put
signal corresponds to a press action input. When the decision
512 determines that the mnput signal does correspond to a
press action input, the requested command can be deter-
mined 514. Here, 1n one embodiment, the press action input
can signal a plurality of different commands. Hence, the user
mamipulation that produces the press action mput can signal
one of a plurality of different commands depending upon the
nature of the user manipulation. For example, a single press
action can signal a first command and a double press action
can signal a second command. After the requested command
has been determined 514, the determined command can be
initiated 516. For example, the different commands that can
be mitiated 1n response to the press action mput can include
play, pause, or fast-forward.

Following the blocks 510 and 516, the device control
process 500 can return to repeat the decision 502 and
subsequent blocks so that subsequent 1nput signals resulting
from user interaction with the controller can be processed 1n
a stmilar fashion. Also, following the decision 512 when the
decision 512 determines that the input signal does not
correspond to a press action 1input, the device control process
500 can return to repeat the decision 302 and subsequent
blocks.

To assist with distinguishing between a press action 1nput
and a rolling action iput, 1n one embodiment, the various
clectrical contacts of the controller can have or be associated
with different resistance levels. The electronic device evalu-
ating the mput signals from the controller can then electri-
cally distinguish the different contacts being connected
during user manipulation which can be useful to detect
direction and/or magnmitude (amount) of rolling or twisting.
For example, 1n one embodiment, a central contact can be
connected to one wire and all of the outer contacts can be
connected to a second wire. User manipulation can then
yield different resistive levels across the pair of wires as user
inputs, e.g., press action inputs or rolling action inputs, are
received. These resistance levels can be used to distinguish
not only type of user input but also direction, magmtude
and/or duration in some cases.

Portable media devices can also be referred to as mobile
media devices. Portable media devices can, for example, be
portable digital media players (e.g., MP3 players) or other
portable multi-function devices (e.g., mobile telephones or
Personal Digital Assistants). Portable media devices, such as
portable media players or other portable multi-function
devices, can also be small and highly portable and have
limited processing resources. Often, portable devices are
hand-held devices, such as hand-held media players or
hand-held multi-function devices, which can be easily held
by and within a single hand of a user. Portable devices can
also be pocket-sized, miniaturized or wearable.

FIG. 6 1s a block diagram of a mobile multi-function
device 600 according to one embodiment of the invention.
The mobile multi-function device 600 can, for example,
include the circuitry of the portable media player 102
illustrated 1n FIG. 1. The mobile multi-function device 600
includes hardware and software components to provide at
least two functions, namely, a media playback function and
a wireless voice communications function. When providing
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media playback, the mobile multi-function device 600 can
operate as a media player capable of playing (including
displaying) media items. The media 1tems can, for example,
pertain to audio items (e.g., audio files or songs), videos
(e.g., movies) or images (€.g., photos), as different types of
media assets. Media assets can also 1mnclude any combina-
tions of these different type of media assets with other data.
When providing wireless voice communications, the mobile
multi-function device 600 can operate a mobile telephone
(e.g., cellular phone).

The mobile multi-function device 600 1includes a proces-
sor 602 that pertains to a microprocessor or controller for
controlling the overall operation of the mobile multi-func-
tion device 600. The mobile multi-function device 600
stores media data pertaining to media 1tems 1n a file system
604 and a cache 606. In one embodiment, the file system 604
1s implemented by a storage disk or a plurality of disks. In
another embodiment, the file system 604 1s implemented by
EEPROM or Flash type memory. The file system 604

typically provides high capacity storage capability for the
mobile multi-function device 600. However, since the
access time to the file system 604 1s relatively slow, the
mobile multi-function device 600 can also include a cache
606. The cache 606 1s, for example, Random-Access
Memory (RAM) provided by semiconductor memory. The
relative access time to the cache 606 1s substantially shorter
than for the file system 604. However, the cache 606 does
not have the large storage capacity of the file system 604.
Further, the file system 604, when active, consumes more
power than does the cache 606. The power consumption 1s
often a concern when the mobile multi-function device 600
1s a portable mobile multi-function device that 1s powered by
a battery (not shown). The mobile multi-function device 600
also includes a RAM 620 and a Read-Only Memory (ROM)
622. The ROM 622 can store programs, utilities or processes
to be executed in a non-volatile manner. The ROM 622 can
be implemented by an EEPROM or Flash type memory so
as to provide writable non-volatile data storage. The RAM
620 provides volatile data storage, such as for the cache 606.

To support wireless voice communications, the mobile
multi-function device 600 includes a transceiver 626. The
transceiver 626 supports wireless communication with a
wireless network (such as a wireless cellular network). To
support certain wireless networks, such as a GSM network,
the multi-function device 600 can also include a SIM card
628. The SIM card 628 includes an identifier (e.g., SIM
identifier) can be used by the mobile multi-function device
600 to gain access and utilize the wireless network.

The mobile multi-function device 600 also includes a user
input device 608 that allows a user of the mobile multi-
function device 600 to interact with the mobile multi-
tfunction device 600. For example, the user mput device 608
can take a variety of forms, such as a button, keypad, dial,
etc.

Still further, the mobile multi-function device 600
includes a display 610 (screen display) that can be controlled
by the processor 602 to display information to the user. A
data bus 611 can facilitate data transier between at least the
file system 604, the cache 606, the processor 602, and the
CODEC 612.

In one embodiment, the mobile multi-function device 600
serves to store a plurality of media items (e.g., songs) in the
file system 604. When a user desires to have the mobile
multi-function device play a particular media 1tem, a list of
available media 1tems 1s displayed on the display 610. Then,
using the user mput device 608, a user can select one of the
available media 1tems. The processor 602, upon receiving a
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selection of a particular media item, supplies the media data
(e.g., audio file) for the particular media item to a coder/
decoder (CODEC) 612. The CODEC 612 then produces
analog output signals for a speaker 614. The speaker 614 can
be a speaker internal to the mobile multi-function device 600
or external to the mobile multi-function device 600. For
example, headphones or earphones that connect to the
mobile multi-function device 600 would be considered an
external speaker.

In one embodiment, the mobile multi-function device 600
can also support a remote controller 613 that can be con-
nected to the mobile multi-function device 600. The remote
controller 613 can be removable connected to the mobile
multi-function device 600 by a cord (or cable). For example,
as shown in FIG. 1, the controller 116 can couple to the cord
108 which can connect to the portable media player 102.
Alternatively, the remote controller 613 could be wirelessly
connected to the mobile multi-function device 600. The
remote controller 613 1s remotely position from the mobile
multi-function device 600. In contrast, the user mput device
608 1s attached, integral or proximate to the mobile multi-
function device 600. The remote controller 613 can through
user manipulation control one or more function or opera-
tions on the mobile multi-function device. A microphone
617 can also be attached, integral or proximate to the remote
controller 613. When the remote controller 613 1s provided
on a cord, the cord can also support one or more earpieces
615 (which can also be a headset) (see FIG. 1).

The mobile multi-function device 600 also includes a bus
interface 616 that couples to a data link 618. The data link
618 allows the mobile multi-function device 600 to couple
to a host device (e.g., host computer or power source). The
data link 618 can also provide power to the mobile multi-
function device 600.

The mobile multi-function device 600 illustrated in FIG.
6 represents only one embodiment of a mobile device
suitable for use with the invention. Other embodiments can
be significantly different. For example, other embodiments
need not provide a wireless voice communications function.

The various aspects, embodiments, implementations or
features of the invention can be used separately or 1in any
combination.

Depending on implementation or embodiment, the mnven-
tion may be implemented by materials, device, software,
hardware, or a combination therof. Certain implementations
or embodiments can also be embodied as computer readable
code on a computer readable medium. The computer read-
able medium 1s any data storage device that can store data
which can thereaiter be read by a computer system.
Examples of the computer readable medium generally
include read-only memory and random-access memory.
More specific examples of computer readable medium are
tangible and include Flash memory, EEPROM memory,
memory card, CD-ROM, DVD, hard drive, magnetic tape,
and optical data storage device. The computer readable
medium can also be distributed over network-coupled com-
puter systems so that the computer readable code 1s stored
and executed 1n a distributed fashion.

The advantages of the invention are numerous. Diflerent
aspects, embodiments or implementations may, but need
not, vield one or more of the following advantages. One
advantage of certain embodiments i1s that users of mobile
electronic devices can use controllers that are remote from
the corresponding mobile electronic devices to at least
partially control the portable electronic devices. Another
advantage of certain embodiments 1s that a controller for a
portable electronic device can be intuitive in its usage and
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can have a relatively small size. Still another advantage of
certain embodiments 1s that specific user finger positioning
with respect to a controller for a portable electronic device
1s not required for user interaction with the controller.

The many features and advantages of the present inven-
tion are apparent from the written description. Further, since
numerous modifications and changes will readily occur to
those skilled 1n the art, the invention should not be limited
to the exact construction and operation as illustrated and
described. Hence, all suitable modifications and equivalents
may be resorted to as falling within the scope of the
invention.

What 1s claimed 1s:

1. A deformable controller for a portable electronic
device, the deformable controller comprising;:

a deformable outer shell configured to compress in
response to any one of an external rolling force, a
squeezing force, or an external twisting force being
applied to at least a portion of an outer surface of the
deformable outer shell 1n a direction about a longitu-
dinal axis of the deformable outer shell:;

an array of electrical contacts coupled to at least a portion
of an mner surface of the deformable outer shell and
operative to generate an electrical signal 1n response to
one of the array of electrical contacts physically con-
tacting another one of the array of electrical contacts
due to a compression of the deformable outer shell by
a user; and

wherein the compression of the deformable outer shell
causes at least one function of a plurality of predeter-
mined functions to be requested.

2. A deformable controller as recited 1n claim 1, wherein

the deformable controller further comprises:

a microphone that 1s coupled to the deformable outer
shell.

3. A deformable controller as recited in claim 1, wherein

the deformable controller further comprises:

an array of electrical contacts disposed within the deform-
able outer shell; and

an array of electrically resistive elements, wherein each
resistive element of the array of resistive elements 1s
clectrically connected to at least one electrical contact
of the array of electrical contacts.

4. A deformable controller as recited 1n claim 1, wherein

the deformable controller further comprises:

at least one tactile feedback element disposed within the
deformable outer shell.

5. A deformable controller as recited in claim 1, wherein
the deformable outer shell 1s configured to change shape due
to the compression of the deformable outer shell by a user.

6. A method for commanding a portable electronic device,
the method comprising:

receiving a user manipulation with at least a portion of a
deformable controller;

determining, with the deformable controller, a type of
manmipulation of the received user manipulation, the
mamipulation including;
mamipulating an array of electrical contacts coupled to

at least a portion of an inner surface of the deform-
able controller such that a subset of the array of
clectrical contacts comes in contact with a central
electrical contact to form an electrical connection
operative to generate an electrical signal, wherein the
central electrical contact 1s surrounded b the array of
electrical contacts within the deformable controller:;
and
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in response to a determination that the type of manipu-
lation comprises a first type of manipulation of a group
of manipulations, transmitting from the deformable
controller to the portable electronic device a first output
signal to control a first operation of the portable elec-
tronic device; and

in response to a determination that the type of manipu-

lation comprises a second type of manipulation of the
group ol manipulations, transmitting from the deform-
able controller to the portable electronic device a
second output signal to control a second operation of
the portable electronic device,

wherein at least one of the first type of manipulation or the

second type of manipulation 1s a compression of the
deformable controller by a user.

7. A method as recited 1n claim 6, wherein the first and
second output signals comprise at least one of a direction
and a magnitude of the recerved user manipulation.

8. A method as recited 1n claim 6, wherein the detformable
controller 1s disposed around and in-line with a cable
coupled to the portable electronic device, and wherein the
cable extends from the portable electronic device to a
headset.

9. A method as recited 1in claim 6, wherein the group of
mampulations comprises at least one of a rolling action, a
squeezing action, a pinching action, a pressing action, and a
twisting action.

10. A method as recited 1n claim 6, wherein at least one
of the first and the second operations 1s associated with
media playback.

11. A method as recited 1n claim 6, wherein at least one of
the first and the second operations 1s configured to control a
volume level of audio playback of the portable electronic
device.

12. A method as recited 1n claim 11, wherein:

the first operation 1s configured to control a rate of a fast

forward operation on media being played by the por-
table electronic device; and

the second operation 1s configured to control a reverse

operation on the media.

13. A portable media system, comprising:

a portable media player configured to play back at least

one media 1tem; and

a controller comprising an array of flexible electrical

contacts residing within the controller and coupled to at
least a portion of an 1nner surface of a deformable outer
shell,
wherein at least a first electrical contact of the array of
flexible electrical contacts 1s configured to change
shape, 1n response to a user interaction with at least a
portion of the controller, to physically couple the first
clectrical contact with at least a second electrical con-
tact of the array of flexible electrical contacts, and

wherein physical coupling of the first electrical contact
and the second electrical contact produces an electrical
signal.

14. A portable media system as recited in claim 13,
wherein the user interaction comprises any one of a pressing
action on the at least a portion of the controller, a rolling
action on the at least a portion of the controller, and a
twisting action of the at least a portion of the controller.

15. A portable media system as recited imn claim 13,
wherein the array of tlexible electrical contacts 1s at least
partially coupled to at least a portion of an mner surface of
the controller.

16. A portable media system as recited in claim 13,
wherein the portable media system further comprises a cable
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comprising at least one ear piece at a first end of the cable
and an audio connector at a second end of the cable, and
wherein the controller 1s positioned along the cable.

17. A portable media system as recited in claim 13,
wherein the controller 1s configured to signal the portable
media player to invoke at least one media playback com-
mand of a plurality of media playback commands, in
response to the interaction between the first electrical con-
tact and the second electrical contact.

18. A portable media system as recited in claim 13,
wherein the first electrical contact and the second electrical
contract are aligned longitudinally with a portion of a length
of the controller.

19. A portable media system as recited in claim 13,
wherein at least two of the plurality of electrical contacts are
connected to and extend longitudinally with an inner side-
wall of the controller.

20. A portable media system as recited in claim 13,
wherein the first electrical contact 1s connected to a sidewall
of the controller and the second electrical contact 1s posi-
tioned substantially at a center of the controller.

21. A deformable controller for a portable electronic
device, the controller comprising:

a deformable outer shell; and

an array of outer electrical contacts coupled to an inner

surface of the deformable outer shell, at least one of the

array ol outer electrical contacts contacting at least
another one of the array of outer electrical contacts or

a central electrical contact during a user manipulation

of the deformable outer shell, the array of outer con-

tacts defining a perimeter that encompasses the central
electrical contact,

wherein:

a first user manipulation of the deformable outer shell
causes the at least one of the array of outer electrical
contacts to form a first contact with the at least
another one of the array of outer electrical contacts
or the central electrical contact, the first contact
producing an electrical signal indicative of a first
function of a set of predetermined functions associ-
ated with the portable electronic device; and

a second user manipulation of the deformable outer shell

causes the at least one of the array of outer electrical
contacts to form a second contact with the at least
another one of the array of outer electrical contacts or
the central electrical contact, the second contact pro-
ducing an electrical signal indicative of a second func-
tion of the set of predetermined functions, distinct from
the first function.
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22. A deformable controller as recited in claim 21,
wherein the user manipulation includes a rolling interaction,
a twisting interaction, and a pressing interaction with the
deformable outer shell.

23. A deformable control as recited in claim 22, wherein

the first user manipulation includes the pressing interaction
with the deformable outer shell in a first direction, and

wherein the second user manipulation includes the press-
ing interaction with the deformable outer shell 1 a
second direction, distinct from the first direction.

24. A method for commanding a portable electronic
device, the method comprising:

manipulating a deformable controller using a first
manmipulation interaction, the deformable controller
including:

a deformable outer shell; and

an array ol outer electrical contacts disposed on an
inner surface of the deformable outer shell,

in response to manipulating the deformable controller
using the first manipulation interaction, forming a first
clectrical contact by physically coupling:

at least one of the array of outer electrical contacts; and

at least another one of the array of outer electrical
contacts, or a central electrical contact that 1is
encircled by the array of outer electrical contacts;

transmitting from the deformable controller to the por-
table electronic device a first output signal to control

the portable electronic device based on the first
mampulation interaction;

manipulating a deformable controller using a second
mampulation 1nteraction, the second manipulation
interaction distinct from the first manipulation interac-
tion;

in response to manipulating the deformable controller
using the second manipulation interaction, forming a
second electrical contact by physically coupling:

at least one of the array of outer electrical contacts; and

at least another one of the array of outer electrical
contacts, or the central electrical contact,

wherein the second electrical contact 1s distinct from the
first electrical contact; and

transmitting from the deformable controller to the por-
table electronic device a second output signal to control
the portable electronic device based on the second
mamipulation interaction.
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